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1. a£*±&»flHiH£$»fflJ«W, ^a£tSSIittfliW^-|ftWSSWAjflL»eS 

2. m&&?ll3*$ l Milium jft+X5f0r««i^ttife»^«Ajlii»fi« 

4. i K«t»xtJWft«Ajiii*e«&ii«*MJwr 

iPS SEQ ID NO : 1 J5f^W«WW!^l. 

6. m^^js^ 5 Mmm.m&Mfc a+feft-H^t^* ( i ) ?st^ 
( amf > wmj¥9mmHSAto&. : &wm* ( 3 > t¥st^t# 

Mut ~*3lftJ. 
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Ai^ena ( hsa > SAjn3ftw±si«Lj«ttsi6ffl, ^s^m 

aft&SGSIW 50 % «J:. 3EA#JIE?ir&3a&#T, AJ«SSfi^*i# 

S&^HSAft^^fHflWiBSf; £-3ri5, tf^lf^S, 3f 
in-li^S^^^^^ hsa pj#^75rfe. dna 

Lawn 3£A ( Nucleic Acids Research 9:6105, ( 1981 ) ) Dugaiczyk # 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) #S"J#ft7iMA]fiL?g6 

jgjm nmtit&M hsa hsa a^s«HJ&H«tgra$gtti, 

Rtt&&~ W. &#W*tPJ hsa « dna IfiWfflUg. ^CBttAfi 
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ttmfflm&ft*mfrm&%m<¥vmm dna Rttimtkmrnmn 

nm&)HSA. Mia, Barns^TMiE'^ATOilg't'^HSA^mRNA, 
ffi£.m&mRNAtt%mfo, fttt&*$$it. Klenow ft&&Sl&m$'&!$, 

mmw hsa a (^amkn^m^m 0206733 >, &m&Tm 

ccda mmnRniExmftmwii&xk. ms. ^Tx^m^m^ 
ftTm&jz,fam%&jjx\ii&mm&tkVB±®ftm ( Latta,M. e t 

al.,Bio/Technology,5: 1309-13 14, ( 1987 ) ) ffl ¥ ft ft ft 
( Saunders,C.W.etal,J.Bacteriol.l69:2917-2925, ( 1987 ) ) ^fl&Bf3a£jR 

MW&ft&m&l HSA 7*=^. 

{Zmmzimvommim cuo mm, cos mMRm.&mmm&mm., m 
mmm^m, mr~ mffiMTikMvM&mmm&ft&m&)®.$L. mat, 

e.mmT&®L&&m. mtaimm^m^m 0344459 &&Tffim^mm;$- 

ftMmmmmm-&Mfc ( gtshs > #? aoxi mmKunmrnitfo 
mm, &mi£^m%ikm ( 0.1-5%) ^m^nm^^mitwmm, 
nmrn*? m^m-mum^mwrnw^^nm^mr^ hsa . ^axt^ 
tfcmnm&rtkftmm. hsa iftsttttM. ^i^te^s^^^ 

HSA 3£*rT-j£j!jfcfc&^l&, ^m*B^M#^^^|5|(#i)iL Kazuo 
IKegayc,Anal,Chem,69: 1986-1991, ( 1997 )). ^#^J^ 0339455 , 
0123544 , 0248637 *P 0251744 tii^5'J^JP7^Jffl^#?&^3iAjfil^eS 

dna &*uxnrm&rmi&m. hsa ^rthb. 

3?t&— ^wshsa &&mnm*ttjm&f*&, —^samsx-j-HSA 

Wilr-tlfc. a^ff^J. &2£HSASE#)#m&3^f7— ^?!lt£A#f&. 

&#H^#J 0329127 fU 0319641 HSA -ff 

■ffMii^^'j. ^sifif^jttiKWfifiaawHFyiij^^iajasi^t -t?>jiu aoxi , 
aox2 . m GALijo ) mm^mmmm hsa m dna frnzM, vxmmm 



PJ AOX2 Jg tft-f. 

B^^J^Jf JP - A219561/1989 ), HH^jRJ 5612197 ) 

HSA j^tfj^fSk; &£Bfefeg[B£ ( 1- 
lOOmM ) J&Sibmg&tf&rf, $m ( 50-70 TJ ) &S^HSA ft|ig#%± 

jKfw&H'fb hsa 69*% imm^m 5132404 > ; anaytts, 
m, &%iWft%3mm hsa ( na^j 5440018 ) . as^?p 

HSA ( rHSA ) J*tt«J«fe&JSto3rifc ( Hg^#J 5369020 ) ; !2Jt#J9& 
rHSA lftfeto#8f ( #$fl^;|HJ$flf 0658569 ) . 

^flA^S^ hsa tfjflta&fe&ig^. 

:fr®iftStk, {B^ffiifcJEPJfft^JttHSA^ il 

HSA^s^#jiMi2-^iiift^ ep sf#aft^^^7jcf 

w. 

s ww-^ttas**, ^*#r\&w hsa mwfm&ts 
ism ia ( seq id no i ) mmtti&'wmftm. 



( l > ^SSaMW^BR&ttSBMJSSi^Ei*. ( 2 ) 

mmwmm-fta&mm? ( amf > sirii^ijfp^HSA t&&&&nm* 

&#mfc#r^ttAik^£i^£. 

*S!B«JH—f BWftSttJftia^Sfe^W, «±JWT seq id 

No: 2JK^«£«#*JWAjlHifre3ra. 

ffl ia &i&&&tomm±&m\tom&m&M«ftw*MR&±mm 

-ttAjjm&£^tt£Xtt#?!l; 
S IB S^S ia *J^±*fl^UiL»ase«tf Bi6liJ*^J+AM*— 

S2 a^?5Ajfiiwe3is^ i a : i^^jw^^B&; 

03 hsa-i >m«jtt=frJ*#l< ±?r ) Jt&;£»l&rtti«B£#J!]( T 
fx);. 

BB 4 ffi^B; pBKS/HSA-I ftjfag; 

HI 5 JS.7K hsa-ii JtSWWK*?!! C JMt ) &&Jfcit#rfK)^tS®^?'J 

( Tfr ) ; 
ffi6 pBKS/HSA-II 

m 7 hsa-ih ft&.m&wmsm < ) #&£:8t*Ttoics&# 

("Rt> ; 

S 8 M^figL^igE pBKS/HSA-m 
S 10 M^MS*i*ii# pPIC9/HSA 

S 11 ajSHSA«^«^W^J^*^frpPIC9 3tft6SjaftK^; 



Sl2M^HSA-I . HSA-H. HSA-IU HSA DN A #|£&?J 

m 13 M^fr$#j hsa &m&F,M&&fcm^mft gshs 

man, Rtpftm 1 - s frm^tem^mmmfc^m® 

^-&^MAWm£WVlSK3i&mQ. 24, 24, 48, 72, 96, 

120 m us /hB«^ig#!&±i£#& 10 % mmmwimmm±m.n 

timttnfrMZl A: 5c^HSA; B: ^tfttltW GS1 15 
»«aiJI&WiS^*±?l!f; C: ffipPlC9/HSA^{fcWGS115^ 

B.nm^mmrm, }Am^itmit^m. mmrt=?n&mm&} hsa 
mxftm&iET hsa r^MTm&-ffi > wfcjmm&&Mffittm%ig 

( Smith,et al., Science 229:1219(1985)) . tSfi., m3&W&— ^timi&r. 
( AOXi ) SHft^BSb^, 9Kfb*MK£Btt$& ( #J*L©tfH^iJ$Tit 

183071 ) . m&&&mib%~^ftm&^£&&m&ft&£mmm2&& 

ife^MialK ( Cregg et al., Bio/Technology 5:479(1987)) „ f&WWfo&ttM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , VJL £ •£ H tP ( S 

WO90/10697 ) , Hlg/feB^ #*JAB»r»¥*»«"r»iK?b 

«i*jiTAjui?fffi«e ( aw^y** 0344459 ) . mi%&**ffii&mto 

HSA^H^iJ^Jl^T Lawnl^AfO Dugaiczyk^Ajfte^^Sg^lft 



ti$frWiftmmmm&to3&&Lm. Kerlak^A ( Biotechnology 
8:939-42,(1990) ) &!m?f*tetatfy&m?temm*iMftZ&m&*m 

m^mmm® B.t ftmx&m&mik+to$&w-&xmB.t &mm^m 
■ w^>jctjijie 50-100 -is. tas, Hoekeman^Aftmmtemfflffimmyz 
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%7&?ft*&mtoGj&toHSAmmm&M&XRtott&im^ 
W Xhol BSiiO&,&, 3'i»A EcoRI fP Clal Sl-a^.^f BamHI 5ft Clal 

A 3 ( MJft GGC ft AGG ) . 3; 7i£T!fc-£j&fc) HSA 

hsa 3£BJm&-fcfi#j;fc i797bp . 
aril. #T»-£Ji**£W£jftW HSA ^H^¥3Sm#S!^ 

mRNA . &gMt3!i*j§^*, B^P-^^^ih^W^Jfefe: ( 1 ) 
ATTATTTTAT; ( 2 ) TTTTTATA ; ( 3 ) TAG "( )••• TA ( T ) 

gt ■ (m-^-AT) ••• TTT . m&t, ^i+^j® hsa ssN". &mim 
omtit at tofrm. 

gfi^B*^. Hft. fi^Ett-frJS HSA SBJ?^+^T TATA « 



fezis'T-mm ggagg %mwi£^®.&. 

iflUttJi*lA^>h»«iS^5Eft*^. Hi*. BSLhXHSItt BamHI 
fP Xhol WtUffcjft, 3**« EcoRI *P Glal flltttt£*h 3&&&^rmGLW. 

509 1109 At^JMAT HindUI ft PstI (i^ ( ffl 1 B ) . 

eWtt^BM 5 ^. 37Tf#PJ#l® 1A «!>J9fjg5«lli»AJ(ll»aaiatt^4ScflE« 
^^'J. -oJ^T 3 ^ftWSHScfl&NM* 612bp , 562bp ft 705bp ###J 
# HSA-I , HSA-II ft HSA-1I1 M tfgt ^^#-t^Ht^* 8 

^g^SS&^&to BamHI ft Clal Bl^O^. 

=ff^^JWS^^, ^g^^i&A^ilJft&lttW&DNA^H 1 . {BM^^r 
ft;fr{£ft£lft#jSt, W A3li2M^ PCR DNA 

^^•a-a-^a^WHSASS^'j (#j*i£ifcfcii ) . 
m&33mz,mR&% < 20 ^Mmwm&s.*m* biijsito— 

#Mfi, ^-fejii20^^Bt)^JK^^^j!l. 

BP Rl1#IIJiE5l^^W^^ 900bp ft DNA 

*t ^-ijffl oii B o4.o ifn^nmf^m^rmmH, 2s##*JrT*a 
s 2 s&&^T*2tTO hsa ^=&mmvk»nm^0sm. fs-^&u 

% #^J5£ 3 HSA-I . HSA-II ft HSA-IU #J-fc£#j3lJ;5*7 

612bp , 362bp , ft 705bp #J DNA #S ( #J5LIS 3 , 5 . ft 7 ) . i&&Jt 
ffc£- Hi *S * 8 -t-IKSPfflft fjt^ffllfc ^^^H^^a^SH^Sj^^r M13 

ft/kMA^'J^ T3 R T7 ttHftjSfbT-ft pBKS JK&fM**, »5!IMJ 
fe%$J pBKS/HSA-I » pBKS/HSA-H ft pBKS/HSA-IH #7 3 'hS^M® C # 

fa, mm&xmmmMKfrfeW) Hindm ft p s u mvnsL&&t$i&&mmm 

BamHI ft Clal -feJ^JB^&ttiM^^ pPKS « T*DNA Hf^MTfi^r^ 
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j5&®mm.ffi%L pBKS/HSA ( a 9 ) . ^ttPJAI&lfl&DHS a *&fr^& 
HSA Wtt^ffJ!!, Sm^BJ^^-^^ HSA ^Tft&#B^tft%^ 

JSjaSMfiAWftftfitt. #J#1 pPIC9(Invitrogen)* pPIC3(Invitrogen), 
pHIL-D2(Invitrogen) , yYJ32(lSlRRL B-15891) , pJDB207(Amershan) , 
pJDB219(Amershan), PG4.0(NRRLB-15868), #*.2t^8jB63, ^tfiftft 
ft& pPIC9 . 

#m Pim EcoRI 3fH XholJRH^ :» pMC9 ffittttjattttt, 
#3R»-eiJSM pBKS/HSA ipfePJtt HSA &J5ft0f&£&m 
£4fc#fl^MiiftVclftmSililira. & lb iS#S¥*fc-h 37 T3iS##ffij«&- 

( H ) garentmrea ^aea^f ( amf ) iMsuFTsifusm hsa ^jk 

J^iJfflDNAJm iua ' 

dna ^a^*«»s^^«5a6H WEfcEWtfct dna jf^im 
m&x&, mttmw&mmtm&to tzwm*7fcm-®*, vx^mmwto dna 

iK^BffiftWDNA^aBrBiifissf^ffiikw— as^, ^r<w«jaatt 

&!$L&fe r&l-n HSA DNA Wft < HSA SB ) *h 
^^rifJl^!j«f!!iRS»J^ ( BP Glu-Lys-ArgaMW^J) . W2fc^T«¥ 

fliTSEsb HSA «H3H£tott;&/§ Sb^EW^ B0r*¥*»#M ^ fit 
«f##*Fffto**4fc*<AOX)aSB. B»B)!lf**#*«*fi<lft» l 
( aoxi ) fnBttfcfli II ( aoxii ) SB. aox SBtfj£a«£SP## 



Silt, HSA gift. ttiaWJi^AOXHElUset 

al., Mol. CeUJBioL 5:1 1 1 1(1985)). 

ftMG&m^ J&mmjit," a - a"-fg#*fflj&6 ( Thorneretai.,The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor, 143(1 981)). AMF WmWk^ktt. AMF mW^ffttft^fr 
^^Ha««6ffi7jC#pj0XfD^»jglf«W Glu-Lys-Arg mVhmt AMF l!& 
(-fe^Leu - Lys - ArgiSfi^?!! ) di— 1" 258bp 

^±&m=f-*.2tmm hsa ^fn^^M^ig^^j?^ ( imtemmi® 
( invitrogen ) ^MR^m^±^Bm^^m^inMmmwL^m 

ip^ffi^^e»rii^^^-es@^5b^WT^:HSASH^jbnx 

■54H8J0r«2: amf dna PJ_ti£3H*^;|$ 

iiiaB55I«J— ^»sJ£-^»*ifeS^ ( Rothstein, Methods Enzymol. 

101 :202(1983);Sherer and Davis, Proc.Natl.Acad.Sci., USA, 76:4951(1979) ) 

&&mm±&mm<p, ^im^wm®G&$m®.&mmn dna tmym 

#^^*£W-£*j£#J HSA ^W^'JW DNA ft E&^tEm&mWn 

j*. &^*&§8<&jfc«i hsa dna ^atts-^ttrie^jg, 

amf jnx^^w dna frnAm&sbjkttVL. mm hsa dna mm 
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T&&&&m&&mnjaj ic ±Bimtt) hsa t&mmva, 
amp mmmn. rm^^nm^^nmw^^mm^mj hsa r 
m. &T^*$:w&f8.&) hsa mmfrjm dna x&&mftvf$3£mm 
i&m&xmtt m^mm j^w nr^n^^sj^^ dna 

j^sm hsa & dna mm&fc&&m^)kifim±.mnto, 

Bi/g&;nL#) Gfc^&itfk #J&^|&a Invitrogen&^tt pPIC9 

^ 5'aoxi fem=s-fr®L, * - ®?tmm*k. g?imtiLj&K. taoxi 

&m$*:ltX8., HIS4 0RF. 3'AOXDtg, COLE1 ^^/^^W^ 

¥*&«lft;#&&*ii^0#*Bft69. 4ft«^H, asm Cregg 
( Mol.CeU.Biol. 55:3376(1985) > , FT&1fim&mft&*i£±mmU#Mm 
-&&it&3t ( ITO , et al , Agric. Biol.Chem. 48:341(1984) ) K*#E&^?1& 

_ r 

ffl Southern £p$:##f?£ ( Sambrook et al.,Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press,Cold Spring .NY.USA, 1989) 
##rDNA #m Northern Ep&fe ( Sambrook QA,±&XWt,M 

7 #)##? wmfcj*L& hsa gsm&oiMM— &&fem&.&<tft-mM. 
*&wm-&mmm¥&%ftmm&m&j&m£.j i *m®. hsa 

&&&& hsa 2&ww*nttn*®£.mm, ^jsju***** 

flri&MHSA. ^/itfc, ^^^iS#^^5t^W^S!fPSHM6<}tt$$-^li<; 

m. ^Tfe¥*w^s!^iipe±^^»#^dam^j fc ^fimDNA 

=Bfr&) . S 13 M^T^0J^fig;6<j hsa *B&E±|gJ£2fcB£#4>*j& 



ftWB»r*¥*B# A0X1 mWQMB&AhtfmRRm ( Utffca 

Aflj^B»r*^»fljr aoxi mm mmm&±?. -t- dna #i£_Lm 

*&BJ Aft#%JtT5£&#&6<j hsa tttttfft ft%g&tt&GE 
hsa £S. &&^fe£/aBtttittttft?&tt5£4& hsa aSBfttft^E 

w*ieiiittK±a«jiid^j«»HSAaiH#^j»Aas6&*jia(*jp 
p pic9 #mmnmmmm?tt&%m±mttmMm. ikmsimxjabtt 

&+ftnm$L DNA #&fr#?'j##T. ftffii£&m.m*&W&l&m HSA « 
JEttifc£&PJ&&tt#0rftttM aoxi SBft 5'jg3r?#a|Jfti 3'»SM*jh 

^ai^ra. # ux s-wM&&mwm& amf flrjKUw a m^mmm^ 

SS/XMiPXfejfe Glu-Lys-Aig ft 3'£«i#?!|_t ( #j5L@a 11 ) . 

^m±ftm&&mik(&yLmtom^mm&&^mft&=?mik dna 

JBH1S4* ( GS115 ) Uc ARG4- ( GS190 ) mft*kmM&&fc&Wm&ftm 

m**. ft^—f-&g<tm&±&) dna itiik«Aa^8MMi±^ttRi«i 

**jfe3£H«J5i*fc1'. *£Htt&ft%&&{*£2£tt PAOS15 Uc P PlC9,^j5«J 

S pPIC9 . 
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2r7a&B)K*gi##BWM<j Mut - 5£&^ifc, pJJB— #3&gB§&& 

tt^&iS^/^M^IW^ A0X1 MftttgttfcDNA tf^fiBiSI^ 
2SU?#I). g&#ttSBg&BP*#£| Mut' H«c. &S#ri&#7MutS&¥lg 
f'J^^SS!. ftMut'lS*^, aox *B*3a*«r*tffc. BiiiflliftT«« 
*Jffi¥»WIBA. ffiafl-tljaT, AOX2 ^Bj*4&#j3e£ 

*«M«ttE ¥ »± f$*g$£fc. Wig* M)I£B 

£*ia;jfe, ffife«-^a!j^^^ikftWDNAjta«^-5!i*^afB<a»*'. 

±iOA*^5Btt. *T3SE^PH^<fc«E. «TEJlffi Southern £P&}£##t DNA 
.«E^-W<fi^S, »Northeni^afe^*f¥»&i3tttHSAaiHW*ji, ^ilist 
HSA j^fcfleiiEg HSA JS»#»*i*. pjffi Southern 

«E. PXffl Northern EP^E^gfiffi^^^^^ii^T HSA #2&/*^#J 
SHMItte ( #J*LS 14 ) . 

6t/mjgT^#Bffim^B5ffl69aBS!fP^MW¥S^M^*^«c. 
A#--¥*3^»'*-fc|-Jft + ^&&¥B&&1»3mB3itt HSA 

^Wiigja&K*^* hsa f^mmj^m. 

HSA 65^^«I^iP3fe^S_h^^#^l±^W^se 

hm^mm^m. z>&wm&umiA hsa 

hsa . ijTmmMisiibmk&m, &*smt!&vm hsa j^mm 
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3.5g/?tfs^?fc, f*mmm.m**s#m 99.99%. 

^sfe^j 1 : hsa mm±-^mm^m^m. 

^mmm^mm hsa w^-fes^m^jw^-^. js^-fc hsa 

HSA-I ( 612bp ) , HSA -II ( 562bp ) , ft HSA-III ( 705bp ) , ^E/E 

(l)^T^-J5S,^^/ 612bp tofettHSAaSB^S'fltotfaHiSA-I , ^5fe 
AB1394 M DNA g S&^J&IZ ( Appiled Biosystem Inc. miSL&M&ffim 

OA-l 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCT(1AAATGGACATTGCT 

GAAGATATTGGGCAAAAGCAATTAACACTAAGGCnTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTTCrGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCnTrTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACTTCTTCAAAAAAGTTTCTTCATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACITCTATGCCCCGGAGCTACTGTTCTTTGCTAAACGTT 

ATAAAGCTGCATTCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGAGAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 
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&mm 2 BrK&j&j&ftib, fem pcr &ikft^m dna ^mmt, & 
±i£ s -t&m^mgL^&m pcr trmzm hsa-i^s. jw*%i&, ir^k 

ra-f-pcR SJS^^^gijjbnA oa-i ft oa-2 ( ioni ) „ oa-3 ft oa- 

4 ( 4^ 10|i I ) „ OA-5 ft OA-6 ( &-t* 10nl ) OA-7 ft OA-8 ( # 10|i 
1 ). ^JaftA&ififriR* SOjal W#^rt^S'JlH]A^J 50nll * PCR^M>?& 
200^1 M dNTP ( # 50nM ) ,1 5mM MgCl 2 ft 2.5 Taq DNA iE^H. & 
94 C, 10^;55 X:,30^; 72 X:,l PCR Rfi[*#T, & 15 #CPCRflS 

ftD. *&JS:ftfr« A ft B , CWD^m^W^SiS^rt, Jf1!fc8J± 

a*#aiT pcr sst, Mmpj^-^iik^^rJUWM-SEfnF. *b. 

ifflltfi oa-i ft oa-8 f^*w**5l«. ?f»:xMiU:WPJW>i-« e ft 

F W1R-&4&2tfT PCR fijflt. JMiff&Sltt* HSA *@«J 5"^6<J>ta HSA-I . 

ffl i .5 % ^g*^#rt#*Mfc« IUg.a - 70 -c T###/B. 

( 2 ) J&JS|*£.@!& pBKS fttJgfFH DH5 a ftttMgftT 50ml LB 
S*, 37 t:ig^^f^ 15 /jMtf. &^Jg^|> ( 5000rpm , 5 ) «Bt^ 

5k&£HJfc$Jti£$j£:i¥ : F 5ml I ( 50 mM M*f , 25mM Tris , 10 mM 
EDTA, pH8.0 >+.&JgfaS««t»illAlOml £r#W*§?$ II ( 0.2NaOH , 

i % sds >, m^#n&7m*i&m\oftwmn$aA7.smLmmTn. < 3m 

KAc, pH4.8 ) , Stfcm^fcKm^&g 15##, ( 12000rpm , 10 

#4* > frMttfe®. m 70 % Z.#tfc»JStE8tt#Mfr*# J F-lml TE 
fa*. ft0Fft&iftrtft!ARNA|B A ( Promega ) ( 200 \x «/ml ) #^37 
iC#fi30#fl>. £&JS#c&JS;£S&; S&:&{£ ( 1:1 ) 3Wm&:#iS;# ( 24:1 ) 
#fai^*rtflOAl/iOfl^W3MNaAc ( pH4.8 ) WW#K*WW5E 

*zjBnjmifet. 70 % ^^^m^^rn^^ o.imi te m 

#WJkW&& pBKS SIS DNA . *M fflRfil&ttRrttttt BamHI ft Clal 

( # 2 >iH<ffcBa»tfc dna ,^1 % mato#frfr&ftmw8iv±tb 3.0Kb 

( 3 ) m BamHI ft Clal 35tg$ ( # 1 *<fc ) gSi»#Jtir$!l#«j6<J HSA-I 
( £*M»i 9 ) &T4DNA&&^ ( 3#&) ##T, ^16^7* 

jisfFit dh5 cLMfttomm&m ( od«o8j>&o.6 ) . mitMjK^m pbks 

£H*fcfp-»»!tttfJ». ^^iiiaijte***^**^*;^*** ( lOOn 

s/ml ) ttjfflttLB^FflLh, 37C#iBi±ftJ§. ffi&ifa&^ftftPBtt^ig, # 
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1fe!l#M©DNA. fflBamHIftJCIalSSWSDNA, m&0r*# DNA tffSifitl;*: 

'^w&'&mxiE&jTfo&mmHSA-i Jtswaia®** p bks/hsa-i . 
fetomttmmmft p bks/hsa-i wra^im, ^Hg±jfe*tfeM+«# dna 

Sanger JRfl&fc^&jhte ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Cold 
Spring,NY,USAJ989 ) &tt$&HXUg DNA ttti^ttf K^MJ^ 
Iwftl^ftftfejSfftl^fijlgait^flJlifc. 37J**»JM HSA-I 

^3Sft1»^jE»^Jtt/h^amilrj4fte»J!J*«tT^«»» HSA-I 

#tft. &^je hsa-i jm«*»««f», 3a#«mTw>M^«p*-iiioft 

^BP«=ffKfi[S 282 Haein fR^K&S 431 AhW Seal fi£j&. 
2.HSA-II ^SWi^i 

SfRRJl^: 1(1)+^^ HSA-I ^S»tt^, #^^H^T^ 8 

OA-9 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 
CTACAGAAAT 

OA-10 

AAACTCGGCTTTGGG AAATCTCTG G CTC AGGCG A GCTACAGCC CATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA-1 1 

ttcccaaagccgagtttgcagaagtttccaagttagtgacggatttgaccaaag 
tccatacggaatgttgccatgagatttgcttgaatgtgc 

OA-1 2 

CTTCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACrGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA- 14 

CCTTTGCCTCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA- 15 

CTACGCTGAGGCAAAGGATGTCTTCTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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( OA-9 M OA-16 ) & m&ffi^ 5'ift BamHI ?P 3'*SS Clal "feS^7 
564bp )tl&. ^tfffcft^T HSA£B/t^iJ6<J*|B]|fr$h 

&±Xl ( 2 )ffl4 J ^^^W^&Jgif^&«>HSA-n>l-s,^j#^ 

HSA-II W)m&3l&nfc pBKS/HSA-II . S 6 ^E^S^T 
e^Wfi^H^pBKS/HSAM^E. &/5&±;fcl ( 3 ) *0ri£#j3r 
?£, |wJ#^5-t^pBKS/HSA-II^©^P^ft, ^DNA#ja^?'J 

3.HSA-ni ^mw^^;-^^:^ 

OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTnTCGATGA 

ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 

OA-18 

GGAGTTGACACTTGGGGTACTTTCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACITACTGGCGTTTTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGC^TTCTTTTTGCTTCAGG 

OA.21 

CCAGT AAGTG AGAGAGTCACCAAGTGCTGCACAGAATCTTTGGTrAACAGGCGA 
CCATGCTTTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 
C 

OA-22 

GTGTTTCACTAGCTCAACTAGTGCAGTTTGTTTCTrGATTTGTCTTTCCTTCTCAG 
AAAGTGTACATATATCTGCATGGAAGGTGAAAGTTrCAGCATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 

TATGGATGGATGATTITCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTrrCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( AO-17 S OA-24 ) mmtiiffim 5*J» BamHI *P 3*ig Clal 
705bp f&Mm HSA-III ^Ifcf^THSAgB^to 3'$$Sfc*h |^ 
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ffelfc^ HSA-1II #JS*B;£|5£ife#; pBKS/HSA-M . S 8 ^K&M^TJrP 

£Mk 3;i&ft&£Bttftfi&$tt pbks/hsa-ui Mftft. &Jg&jt;fc 1 
( 3 ) *#fj^r«fe, ra#ifc5^«^pBKs«SA-inW*ft*FlirSEHi. 

*e£4jE hsa-iii ft&&)9m®T%*, mmmfJ&tiiM. 216 

tit® Styl tiL&ftmWWLtiLM. 373 Hap-I &/&#=^3E#gfi&rj&g!J58; 

s*±ft^±^iftWMHSAaw^ii+#>taw^iw^^ 

£i£ HSA SHJ?3?"J Wmffl^^m^. #5fe*rS"J^ BamHI ft HindllLHindUI 
ft PstI,IU2fc. PstI ft Clal iAffiJ^WS^lM^ pBKS/HSA-I,pBKS/HSA-II ft 
pBKS/HSA-ffl HSA-I , HSA-1I ft HSA-III . Hit&ft&B, & 

-eawffi^Wfia^ft-jSB, &jgfa0f^#^m^**nAJf Bamm 

ftClal^H-K^ttWa^pBKS.S 12 S^T HSA-I, HSA-II, HSA-III 

pBKS/HSA ttm&lftft. a-^ife±^JK^!]^«T*BJ,J^1#W HSA£@# 
ift^3£tt^»lg*JI^. pBKS/HSA ftj 

*8&ft^£*Bl^6& DNA mt %tW*RW<kf£to HSA IHA9!IAWft» 

Stttftttft ( iU#JSL Sambrook et at, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . 3T&J!RI&iH|'$ > 
3PJ*« 0344459 ftBUa^PJ** WO90/10697 ^Jg^MjfrftttftflH 1 *** 

#£HJ HSA a@ ttS&SM*. 

( lnvitrogen )fcft«J-T5tt&# 
& HSA WM*^^. pPIC9 ^it^^^MgNg^&ft 
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ttmmm&ffitoi&mffl&frn ( &mft&mms&ffi > , aoxi 

m*h^XWL. a H^»«# ( AMF tfcmttm ) . £*£BHfcj*U 3* AOXI 
«^»Jt^S. HIS4-ORF, 3'AOXl)tf£, ColEl 

ammvrttmm. &m&mfoxEmm&.&.T&m*2tw&j&&) hsa 

#MW'Cf ( 5000rpm, )l&^ilfi^«;^W«^»^J^M«[DNA 
( #J*L&«!j 1 pPKS ) . EcoRI m Xhol ( # 3 #- 

ft) ^ft&M&DNA. #1 % SKJ&**JRJi%*4)-W^0JBCiSc««l 8.0Kb 
fitl^ttDNAtflfc. 

ft&±*£jjm ( #J*L^jir£#)J 1 ) ftj&tfj pBKS/HSA M&DNA -5 2n 1 
&mM®m.ti>m ( Promega ) & EcoRI fn Xhol ( # 3 ^ft ) 37 
r<!jUfll.5/jMtfJs, qfiEl %3^«f»JKJjfe«c^i«^@lftHSAS6ia>S-it. 
^^J2ng ( lOjil ) 0f^#HSA«B^m^|Hl#g|-a6<JpPIC9BS^!^ 
^ T4 DNA j£&BS(3 j£<fc)##T, £ 16 X2 7*.®*$m. 17 /jMtf ^Jfc 

dh5 a mm. ^^^m.^mnm^iM^^jLm^m.^mmifL^. 

i Amp* ) ffimmm, #^*&$lMi&DNA. M BamHI ft Clal mitm 

&iEm&m±UjEm-jjftffiAT'£^ hsa &m(&mm.m p pic9/hsa . 

&%mmffi&m±j&xm®&&)m*&3t&mfe ppic9/hsa mt^m^ 
m^m^mm, \^mmm.^m^m^mBSA^immwmmm^. 

ms p pic9/hsa. &mm.tiiwn> xmttzMw&js,- &m&&Mb 
m^m^it&mmmmmmm^ p pic9/hsa mmm dna . m sail (5 

#.{fe ) =f- 37 1C xfcf&>f^4b K>n g pPIC9/HSA , ^WM^tfe DNA . MW: 

m&m®&!kM'kVa&ik&Mm*fcB® GSiis ( ms~) ( nrrl 

y-15851 ) . stii®mfapPic9/HSA^&£m&fc&#&&fcwmmm 
WLnmmm*p. m^m^Aoximm. &t p pic9/hsa^^his^@. 
& his * mm&mjxmmm&im. 

^E«l*f^S^#WGS115 C NRRL Y-15851 3 10ml YPD ±g 

( i %b*#j«w, 2 2 %*Bra) 301c 
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&J§Sl lml 500ml *f»YPD*#*«t»«HEtt 12 - 14 

/hB*. SOD 600 - 1.3-1.5 Mb ( 3000rpm,5 4M*,4 ) »&3l*ffljfe, 

^ im iij&nH8tt*. 

4$ 10|i g ££t£4fc#J pPIC9/HSA DNA jjPA 80^1 ±3*65 GS1 15 ^BJJfi 

# ( Invitrogen),&im^&l§li#tf)&# ( fc&3£JK 1500V/cm, ) 10 ^%J? 

mimm&tomiiim&mm, #fttomto#&mmmMto i *'¥. &2ooui 
mm&mmMT md t« ( 1.34 % ynb,4 * 10- 3 0.5 % wm> 

jfflMD ( 1.34 % YNB, 4 " 10-' 1 %£j^>¥fi»ttRl{&* 

±. ffl MD ft MM 3 FttLt#J5!|&fl«3HW HSA S@ W GS 1 1 5-Albumin(fflS 

* Mut")*?L*f =ffl*tt GS115(GS115- B -gal)ffl«tt ( HIS * Mut * Wttflsfc 
JtfJSBJtffijfc*^ HIS * Mut **SaW<W PPIC9/HSA 

#. ^JftJWF^iSffiH^rW^Ftt^ 30C J«#PS35. ^+**HIS * Mut **fflM 
|gft& MM ig^Sft MD i§#^_ti$.fi&jE SfW*«E^:/Jv^X* J»H 

MM JL¥*IB&-fe. 

3»»±*^1Sfej)ljfaSPJ W 50 >h HIS + Mut + *&&*4*4H3lJ&# 3ml YPD 

&ti>tttt*pu&. n>b&&mmufem, mm^^^m^m/^ ( 1:1 . 

J&#IK lOOul >5W8tffr/:#ia;Wl ( 24: 1 , &Pm 100|il ), fcJgtffcfcflCDNA. 

rt« pcr #?&ift«ijn±3£f»*w$fcfe# dna , wa-^wjsajfin^ 

{kfflVl&ttJ&&%i DNA ^S'JJJUASHJUaT^J^MlAW PCR |£&frjR*«: 
10XPCR SLikW^WL ( 5^1 ),^H^DNA ( lug )&5ul; lOOmMdNTPs 
( lui ) ; 5' AOX1 9l4to(0.1u|/Ml^|Sul ) ; 3* AOX1 ?l4fcf(0.1»|Ail $1 
5|xl ).;#iP*Btf7jCS^(*IR* 50uJ . WillA0.25»ilTaqDNA*^«K5U/Ml)» 
£*f>5'AOXl 3'AOXl Invitrogen^tJ. 

PCR 94 X: 5&£&2$H+, &J§tJcT&aH t fcfi*T 25 fc« 

5f: 94t:^(4o%>), 55 cg;& ( 90 & ) , 72 x: j£# < 1 > . 
ftB 72 t: g# 7 PCR as^jfcjg. # PCR ELftftaT 1 % 
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ft&m,wmmmm, otmm® p pic9/hsa gsi 15 m& 

CGMCC NO. 



&'»?i4: HSAM-ia^E GS115 S^+W^SK&Afi'eJItt^W^Elia^ 

*«3 *«3*^^WK1Mtttt»TBMGJi|NI ( lOQmM ttR*. 
1.34 % YNB . 4 x 10 " 1 % tJ-ft ) 30 CgflMBjE 18 ,jx 

B*. ^ttftaillfiJgKSrAS^BMM^aS ( iOOmMftttff. 1.34% 
YNB , 4xlO-'%4ft*. 0.5 %¥^)^30TCm^i6^it^,MJT0, 
24, 48_. 96, 120. 144 'jMtfJfc*, ttrr«#A&?T SDS - PAGE 3*f. 
.*&#JLw, Ifc 0 /JMHW, &&&lftffltfiMfoj%8$toto&tt& 66KD ft& 

13 ) , 

W Western ^^i^a^^&±^yjfe^J^#^|i^(i<j HSA 
*. tftt/HTMrttM HSA (Jl^%{|i<Jp B a MJ|^)^PHttJ(m^^ 

m ppic9 js&ift gsi is iiujja 48 'h*mm%K±ffimft$)mmm. 
( sds - page ^M«F»jK±wsefi5*»«aiffitt«sFii6iii[atjt. 

ttmK£?<»Xj0Uf 3* 5 % jftj&ftttft PBS HftlTiM 2 /jMtf # 
^PBSt5t^3^, ^Um^mifLHSAifLlSimi^m^m) ( 1:50 ft* ) 

37 x:^^ 1.5 /jMtf. .pj&js pbs &&gjU8ft& 3 fc#m)mBm%mmm. -fit 
«Stfl^at*i4ft4fctei|ffl«ft;«ii^.ijt# ( Cooper Biomedical Inc.) 
( 1 :3000 M&XT 37 X: TjSW 1 .5 vjMtf . 50mM Tris-HCl,pH6.8 

?m»3 mmMA}mmmw3fc-ttc < dnb > afes-io^t/g, 

£M#|5: HSA^j&^#jrt<j*i|tf.fc 

#r pPIC9/HSA J5rt^&'j GSI 15 50ml ^&g.6<? BMGY 

30 1C 48 /jMtf , ^MiS^lft OD„oiS»J 4.0 . & 

Jg«ftftHBlia^f i *E*lfflj&#Tfigfl'Sy^r 700ml BMGY i£#SMW?h&B!flig 

ft, ^30*: Tiffing*. iiBiiTBIHfiiDnstiK ( 5 3T-/4M>I«) fnaBttULK 
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( 1500rpm ) &ttft$fiMtft&& 20 % &L±&\^mBt. <E#^»i±jB 
^B^UDAr^^^ Struktol J673 JBJfi^W^ia^W^^fiR. ^tfift 
Ifii5^> I&I«lrt3KA-a- 0.5 % VBU*-$-&mi& BMMY 

( 700ml ) , 3ovTm*&&mm#mm. vtm^EtiHsmm+ttm 1 
m&mi&%:&w& 0.3 % - 0.7 % . •M.mm 20 *n*7Fi&iifcjfci&#*j. 

ffi, HSA 4.5 g/L . l%>b 

( 10,000rpm,15^) ^ 70 "C jbp^AhS 20 ^ 

JS'lfc^ipaj 15 "C, ( 15,000rpm,20##)*|&fe&m*S6St;£F'3 

Mi&mfk&mm&i%'b±ffimMjZ&& i A oas » Mmu&m ( Muiipore > 

iiilg/5#ffimiS^ft^ 30,000 tfjjlS&M ( Millipore ) J^jtt_t^?BE 

mmmm.±m q.sl wm. mfamzmmmm. ph iKiisrgi 4.5 iiiiig^t 

ffi5OmM B'g^W^?0[ ( pH4.5 ) ¥^ii#J RB02 JlftfelTO ( 5 * 25cm, 

&fl=#*R#j soomi ) mnm,^, fomnmm &wm&%LfcMA%im&, & 

10%.^jg^S55feffl50mM^^+ 10%(NH4) 2 SO 4 , PH6.8 ^ 
tfWPFffcaW phenyl Sepharose ftRKfr, ffi— teft^W^ftiiSSS^ 

mwmmm&, *jgjB%jft«*ptt ( 2oomMPB + 3o%jmg^4>?£, p h 
6.8 > 280nM w&&mw8Mfr. &w&WBLm& G-25 m. 

mmtf&mkmmmm*±mT\fcmjkm&)nnm hsa ?*m. 
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( I ) **A: 

( ii ) 3t0J3£$fc 

( ui ) mm- 



( IV ) jflimaiiJdl:: 

( a ) ^^A: &mm. 
( b > mm 
< c ) 

( d ) mm 
( e ) mm 



192 -^ 

±n 

200031 



( v ) *mw,Rr»j&5fc 

( A ) It-HgSBL: 3.5 

( B ) Tf-g#l: AST Pentium III+4/66d 

( C ) Windows 95 

( D ) Word 97 



( VI ) l&iH,ffL&: 
( A ) 
.(B) 
( 2 ) SEQ1DNO: 

( 1 ) 

< A ) &\&: 
( B ) 
( C ) 



86 - 21 - 64735898 
86 - 21 - 64674742 

1 Mfim 



1758 -t-Mili*]- 



( II ) 

( in ) fmm& 



DNA 

SEQ ID NO: I 



S3 



1 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT GGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTCTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1031 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTG 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAG CC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 
( 3 ) SEQ ID NO : 2 
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c a ) j^m- 585 <tn.mm 
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( ii ) 4>-7-3$£S: mem 

( ID ) SEQ ID NO : 2 



1 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
18 

Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Tip Ala Val Ala Arg Leu Ser Gin 
222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Scr He Scr 



273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys 
290 

lie Ala Glu Val Glu Asn Asp Glu Mcl Pro Ala Asp Leu Pro Ser Leu Ala 
307 

Ala Asp Phe Val Glu Ser Lys Asp Vai Cys Lys Asn Tyr Ala Glu Ala Lys 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu tyr Lys Phe Gin Asn Ala Leu Leu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu 
443 

Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin 
460 

Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 
494 

Asp Glu Hit Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Hit Phe His 
511 

Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys Lys Gin Thr 
528 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
545 

Lys Ala Val Mcl Asp Asp Phe Ala Ala Phe Val Glu Lys cys Cys Lys Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
579 585 
Ser Gin Ala Ala Leu Gly Leu 
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UindUMPslI 



mi 



1/1 33/11 

t>;c c*:a 'in; err: r:nu AAA A«:a *:at i:»-a rAC AA*: A«rr «:au irrr r:(T rwr nrt TIT AAA CAT 
gjy fjly net leu glu lyn ntij a-sip nla hln Jyn r.*?t tjlu vnl nla hln nrg pho lyn nsp 
61/21 91/31 

TTO GOT GAG GAA AAT Trc AAA GCC *ITA GTO 1TA ATP GCT TIT GCC CAA TAT C1T CAG CAA 
Jcu gly glu glu nnn phe lys nln leu vnl leu lie ala plio nla gin tyr leu gin gin 
121/41 J51/51 

TOT CCA TIT GAG CAT CAT GTA AAG TITS GIT AAC GAG GTC ACr GAG TTC GCT AAA ACT TGT 
cys pro plie glu asp his val lys leu val asn glu val Uir glu phe ala lys thr cys 
191/61 211/71 

On 1 GCA CAC GAA TCT OCT CAA A AT TRT GAT AAG TCT CTO CAT ACC CTA TIT GGT GAC AAA 
vnl ala asp glu ser ala glu asn cys asp lys f?*?r leu Ills tlu: leu phe gly asp lys 
241/81 271/91 

TTG TGC ACA GTC GCr ACC CPr CGA GAA ACr TAC GGT GAA ATC GCC GAC TGC TGT GCA AAG 
leu cys tlu: vnl ala thr leu nrg glu tl\r tyr gly glu inet ala asp cys cys ala lys 
30J/101 131/111 " . " 

caa gaa ccr can a<ja aac gaa 'itjc tit rivs <;ao cm: aaa gat cac aac ccr aat err cca 

gin glu pro glu arg ami glu cys phe leu gin hlci lys asp asp asn pro asn leu pro 
361/121 391/131 

car Tiw era aga ccr oaa rrrr gat gto aw »ict aca gcc tit: cat gat aat gaa gaa act 

arg l^u val arg pro glu vnl nnp val mot eye thr nla pl»e his asp asn glu glu thr 
421/141 451/151 

rrr ttg aag aag tac TrA tat gaa Arr gca aga agg cac cca tac tit: tat gcc ccg gag 
phe leu lys lys tyr leu tyr glu lie ala arg arg his pro tyr phe tyr ala pro glu 
401/161 511/171 

cta eric rrc rrr gc.t aaa rtrr tat aaa cr-r oca tit a^a caa tot toc caa gct gcc gat 
leu leu phe phe. ala lyn arg tyr lys ala nla pUn thr glu cys cys gin ala ala asp 
541/181 571/191 

AAG GCA GCT TGT CTC TIT3 CCA AAG CI A GAC GAA TrA AGA GAT GAG GGT AAA GCT TCT TCT 
lyc. ala aln cyn leu leu pro lyn leu anp glu Jeu nrg nnp glu gly lys ala ser ser 

gcc atc GA'I' AfJG 
ala lie asp arg 
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BamHI+CIal 



amKI 



pBKS 




I 




$4 
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1/1 

GGC GGA TCC GAG GGT AAA OCT TCT TCI' GCC 

gly gly ser glu gly lys ala ser ser ala 
fil/21 

aaa tit new gaa ac^a gct tit aag c<-a tit: 

Jy?: <|Jy « f I ^ * •'»»«! |»Ii«* I yr> :%\-\ tip 

J 7.1/4 I 

AAA GCC GAG TJT GCA GAA GIT f JCC A AO TI'A 
lyn nJn glu pho *>ln cflu vnl. nor ly:i Jou 
1 H)/r,l 

•TOT TO CAT GGA GAT TTO CTP GAA TUT OCT 
cys cys his gly asp leu leu glu cys ala 
241/81 

TOT GAA AAT CAA GAT TCG ATC TCC AGT AAA 
cyn glu ami gin asp ser lie ser oer lys 
301/101 

GAA AAA TCC CAC TGC A'lT GCC GAA GTC GAA 
glu lys ser his cys ile ala glu val glu 
363/121 

rm gct gct gat tit rrrr gaa agt aag cat 
leu ala ala asp phe val glu sor lys ar.p 
421/141 

GTC TTC TTC GGC ATC TIT TIV5 TAT GAA TAC 
val phe leu gly met phe leu tyr glu tyr 
491/161 

CTG TTO CTG AGA CIT GCC AAG ACA TAT GAA 
leu leu leu arg leu ala lys tlir tyr glu 
541/18.1 

f!AT CCT CAT GAA 11TP ATC GAT AGO 
ar.p pro hie glu cyn iin arsp arg 



31/11 

AAA CAA AGA TTC AAG TGC GCT AGT CTA CAG 
ly3 gin arg leu lys cys ala ser leu gin 
91/31 

gct crj'A Gen enc crc agc cag aca Trr ccc 

;\\-.\ vul nln m<f lou nor rj In ntg phn pxo 

J 51/51 

GTC ACXS GAT TIG ACC AAA GTC CAT ACG GAA 
val I: In: anp 1 mi 'thr lyo val his tlix glu 
21 1/71 

GAT (3 AC At JO GOG GAC 'TTO GCC AAG TAT ATC 
asp asp arg ala asp leu ala lys tyr ile 
271/91 

CTO AAG GAA TGT TGT GAA AAA CCT CTT TTC 
leu lyo glu cys cys glu lys pro leu leu 
331/111 

AAC GAT GAG ATO CCT GCr GAC TTG CCA TCA 
asn nsp glu met pro ala asp leu pro ser 
391/131 

rrrr tog aaa aac tac gct gag ecu aag gat 
vnJ cyn lys asn tyr ala glu ala lys asp 
451/151 

GCA AGA AGG CAT CCA GAT TAC TCT GTC GTC 
ala nrg arg his pro asp tyr ser val val 
511/171 

ACC ACT CTA GAG AAG TGC TCT GCC OCP GCA 

tiir thr leu glu lys cys cys ala ala ala 
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T4 ffittfli 
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BamlH+Clal 



BamHI 



| pBKS 
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1/1 • 

r:<i r : <>V\ inr l<|T • :i.n : cn-p o a 
'/Jy (jly nor cyn nln n.U nla 
61/21 

AAA CCT err gvg oaa gag CCA 
lys pro leu val glu glu pro 
121/41 

CP!' COT HA A TAC AAA 'ITO fAG 
1«'U qly glu tyt lyn i si ti * « 1 1 « « 
181/61 

Git? TCA ACr CCA ACT TIX3 GTA 
val nor thr pro tlir leu val 
241/61 

TGT AAA CAT CCT GAA GCA AAA 
cys lys his pro glu ala lys 
301/101 

AAC CAG 1TA p mT 0*1X3 1T0 CAT 
am gin lou cys val leu his 
361/121 

ACA GAA TCT Ti*3 GTT AAC AOG 
tl\r glu ser leu val asn org 
421/141 

c;tt ct:c aaa mao rrp aat r:»T 
vnl pro lys glu phe asn ala 
481/161 

GAG AAG GAA AGA CAA ATC AAG 
glu lyn glu org gin lie lya 
S41/1BI 

AAG QCG ACT AAA GAA CAA CTG 
lya ala tlir lys glu gin leu 
601/201 

•itrp '\rvv AAo r;f-r i:ac hat a ah 
cyn cys lyc; ala nnp- anp lyn 
661/221 

OCA TCT CAA GCT GCC TTA CC.TP 
ala cer gln ala ala leu gly 



11/11 

i SAT rr«T i 'AT < :AA , nrr TAT 
anp pto hie r|lu cyn tyr 
91/31 

CAA AAT TTA A'lT AAA CAA 
gin asn leu i le lys gin 
151/51 

AAT nrr; cm *ita criT rrrp 
n;:n nln lou 1 mi vr*J ;u cj 

211/71 
GAG GTC TCA AGA AAC CTA 
glu val cer arg asn leu 

271/91 

AGA ATG CCA 1GT GCA GAA 
arg met pro cys ala glu 

331/111 
GAG AAA ACG CCA GTA A(?P 
glu lys thr pto val ser 

391/131 
CCA CCA 1GC Trr TCA GCT 
arg pro cys phe ser ala 

i;aa ai "P.'ritT A^n tto pat 
glu thr plie thr phe his 

511/171 
AAA CAA ACT GCA CTA GTT 
lyn gin thx nln leu vnl 

571/191 
AAA GCT GTT ATC GAT GAT 
lys ala val met asp asp 

631/21J . 
GAA ACT Tru: TIT tX'C CAC 
glu thr cyn pho ala giu 

691/231 
TPA TAA TAG GAA TTC A'K; 
leu OCIf AMB glu pho ilo 



ra-c: aaa err vpc gat gaa rrr 
ala lys val phe.nap glu phe 

AAT 1X71' GAG C1T ITT GAG CAA 
asn cys. glu leu phe glu gin 

TA*" Arc AAG AAA CPA CCC TAA 
tyr tlir lys lys val pro gin 

OCT AAA GTG GOT AGC AAG TGT 
gly lys val gly ser lys cys 

GAC TAT CTA TCC GTT GTC CTG 
asp tyr leu ser val val leu 

GAC AGA GTC ACC AAG TGC TCC 
asp arg val tlir lys cys cys 

CTG GAA GTC GAT GAA ACA TAC 
leu glu val asp glu tlir tyr 

<:ca c :at , ata ivrr ACA CTT TCP 
ala asp lie cys tlir leu ser 

i 

GAG CTA GTG AAA CAC AAG CCG 
glu leu vnl lys his lys pro 

VVC GCG GCT TIT GTA GAA AAG 
phe ala ala phe val glu lys 

r:AA OTP A A< 5 AAA CTA GTP GCT 
glu gly lys lys leu val ala 

GAT AOG 
nop arg 
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AcwlmRNAS'jfcJR 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGCTTTTGATTITAACGACXITAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

CTC GAG AAA AGA GAT GCA • 

Leu Glu Lyi Arg Asp Ala 

a - ♦ 1 HSA 

< — : ► 

EcoRI AOX 1 tnRNA. 3 ^$Uft ' 

TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA TTTTTTGTCA. 

Leu OCH AMD 
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